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Venous Thromboembolism  
Prophylaxis in Acutely Ill Veterans 

With Respiratory Disease
Cassandra D. Benge, PharmD, BCPS, AQ-Cardiology, AACC; and Ashley P. Yost, PharmD, BCPS

This observational study assessed the rate and appropriateness of pharmacologic  
venous thromboembolism prophylaxis in veterans with pulmonary disease who  

were admitted to the hospital for a nonsurgical stay.

V
enous thromboembolism 
(VTE), including deep venous 
thrombosis (DVT) and pul-
monary embolism, is an im-

portant public health concern. Deep 
venous thrombosis is estimated to af-
fect 10% to 20% of medical (nonsur-
gical) patients, 15% to 40% of stroke 
patients, and 10% to 80% of critical 
care patients who are not prophy-
laxed.1 Venous thromboembolism is 
associated with significant resource 
utilization, long-term sequelae, recur-
rent events, and sudden death.2  

The current guidelines of the 
American College of Chest Physi-
cians recommend use of pharma-
cologic thromboprophylaxis as the 
preferred strategy for nonsurgical 
(or medical) patients (IB, formerly 
IA, recommendation) and for criti-
cally ill patients (2C recommenda-
tion) at low risk for bleeding.1,3 
Mechanical (or nonpharmacologic) 
thromboprophylaxis (eg, intermit-
tent pneumatic compression) is an 
alternative for those at increased 
risk for bleeding (2C recommenda-

tion).3 Pharmacologic thrombopro-
phylaxis in high-risk patients, similar 
to those studied in randomized con-
trolled clinical trials, reduces the oc-
currence of symptomatic DVT by  
34 events per 1,000 patients treated.3 
However, data are conflicting regard-
ing mortality benefit.4,5

The Joint Commission adopted 
any thromboprophylaxis (measure 
includes pharmacologic or non-
pharmacologic strategies) as a core 
discretionary measure in the ORYX 
(National Quality Hospital Mea-
sures) program. The ORYX measure-
ments are intended to support Joint  
Commission-accredited organiza-
tions in institutional quality improve-
ment efforts. The thromboprophylaxis 
core measure became effective May 
2009 and remains as an option for 
hospitals to meet the 4 core measure 
set accreditation requirement. A top-
performing hospital should provide 
this measure to applicable patients  
≥ 95% of the time, according to the 
Joint Commission.6 The Joint Com-
mission does not encourage use of 

any risk assessment model (RAM), 
such as the Padua Prediction Score to 
preferentially select high-risk medical  
patients.3

A disparity exists  between 
thromboprophylaxis recommenda-
tions and practices in the nonsur-
gical patient, even when electronic 
prompts or alerts are available 
(eTables 1 and 2, available at www 
.fedprac.com). In the U.S., phar-
macologic thromboprophylaxis is 
administered to 23.6% to 81.1% 
of medical patients and 37.9% to 
79.4% of critical care patients.7-21 
In most cases, these rates are lib-
eral estimates, because they include 
patients who are already on thera-
peutic anticoagulation or may have 
received only 1 prophylactic dose 
during hospitalization.8-11,13-20 When 
studies exclude patients receiving 
therapeutic (or treatment doses) anti-
coagulation, pharmacologic throm-
boprophylaxis rates are substantially 
lower, typically 31% to 33% for 
medical patients and 37.9% for 
critical care patients.7,12,21 Further-
more, when studies examine appro-
priateness of thromboprophylaxis 
(eg, within the first 2 days of hos-
pitalization or at the correct dose, 
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correct time, or predefined dura-
tion), calculations are often less 
robust.10,11,13,14,22,23 

The VHA uses thromboprophy-
laxis of surgical patients as an exter-
nal peer review (EPR) performance 
measure (PM). With the great atten-
tion to this national measure, Altom 
and colleagues reported 89.9% of sur-
geries adhered.24 Before 2015, VTE 
thromboprophylaxis EPR PM did not 
exist. However, the VHA has initi-
ated efforts to assure that providers 
are adherent to the new indications, 
which include VTE prophylaxis and  
treatment.

There is little published litera-
ture evaluating VHA performance.
Quraishi and colleagues reported a 
pharmacologic prophylaxis rate of 
63% in nonsurgical patients at a 
single VAMC, facilitated by the use 
of an admission VTE order set. Un-
fortunately, their estimate allowed 
inclusion of 5% of patients receiv-
ing treatment doses of anticoagu-
lation and failed to provide any 
estimates on regimen appropriate-
ness (eg, correct dose, correct time, 
or correct duration).18 Lentine and 
colleagues documented a pharma-
cologic thromboprophylaxis rate of 
48% for a subset of veteran critical 
care patients who were not already 
receiving indicated therapeutic anti-
coagulants.21

Veterans have poorer health sta-
tus, more medical conditions, and 
higher medical resource use than do 
nonveterans; therefore, it is postu-
lated that veterans can derive clinical 
benefit from improved attention to 
thromboprophylaxis benchmarking, 
performance improvement, and po-
tentially, implementation of electronic 
alerts or reminder tools.25 Nationally, 
VHA has no formal inpatient reminder 
tools to trigger use of thromboprophy-
laxis for high-risk medical patients, 
although individual health care sys-

tems may have created alerts or tools. 
Some studies demonstrated that order 
sets and electronic tools are helpful, 
whereas others demonstrated potential 
for harm.17-20,26,27

For any hospitalization at the VA 
Tennessee Valley Healthcare System 
(TVHS), the only electronic prompt 
to order VTE thromboprophylaxis 
occurs when the admission order set 
is completed. But the prompt can be 
readily bypassed if the quick admis-
sion orders are selected. Although 
no further electronic prompts in the 
Computerized Patient Record Sys-
tem (CPRS) are invoked following 
admission, the authors hypothesized 
that the rate of VTE thromboprophy-
laxis, specifically pharmacologic, in 
a subset of veterans with respiratory 
disease will be higher than the usual 
published rates.

PURPOSE AND RELEVANCE 
This study’s primary aim was to 
assess the rate of pharmacologic 
VTE prophylaxis in veterans with 
pulmonary disease who were ad-
mitted for a nonsurgical stay. The  
2 secondary aims were to deter-
mine whether thromboprophylaxis 
was appropriate and to characterize 
whether differences exist for phar-
macologic prophylaxis according  
to level of care (medical critical  
care unit [CCU] vs acute care medi-
cal ward). 

This analysis emphasizes pharma-
cologic thromboprophylaxis instead 
of the combined endpoint of phar-
macologic plus nonpharmacologic 
thromboprophylaxis traditionally 
used and will supplement the limited 
literature in 2 understudied cohorts: 
(1) nonsurgical veteran patients, spe-
cifically where advanced computer-
ized thromboprophylaxis alerts are 
not in use; and (2) patients with the 
VTE risk factor of respiratory dis-
ease.1,7-9,12,13,15,16,18,21

Study Design
This observational study used retro-
spectively collected data. The data 
were extracted electronically from 
the VISN 9 data warehouse by a De-
cision Support Services analyst and 
manually validated by an investigator 
using the CPRS. Prior to initiation of 
research activities, the VHA Institu-
tional Review Board and the Research 
and Development Committee at the 
facility level approved the study.

Sampling 
Patients assigned to the treating 
specialties of medicine and medical 
critical care during fiscal years 2006 
to 2008, admitted for ≥ 24 hours, 
and discharged with a diagnosis of 
chronic obstructive pulmonary dis-
ease (COPD), asthma, or acute, se-
vere respiratory disease (eg, patients 
requiring mechanical ventilation) 
were eligible for inclusion. The au-
thors also elected to include patients 
with asthma, because this diagnosis 
commonly overlaps with COPD and 
reflects real-world clinical practice 
and diagnostic challenges.28 Pneumo-
nia and other infectious pulmonary 
conditions were not a qualifying di-
agnosis for study inclusion. 

Patients were excluded if aged 
> 79 years, because it is difficult to 
maintain de-identification in a small 
sample of inpatients in this age cat-
egory. Unfortunately, octogenar-
ians have the highest rate of VTE 
per 100,000 population and would 
gain substantial benefit from pro-
phylaxis.29 Similar to other VHA 
and non-VHA investigators, this 
study excluded patients who were 
prescribed therapeutic anticoagu-
lation.7,12,21,30 The authors believe 
continuation of therapeutic (or 
treatment) anticoagulation does 
not measure a clinical decision to 
use pharmacologic thrombopro-
phylaxis, and any interruption of  
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Table 1. Study Demographics
Median IQR No. (%)

Gender, male      123 (99.2)

Admission age, y
     41-50
     51-60
     61-70
     71-79

64.3 14.6
  7 (5.6)
36 (29)
46 (37.1)
35 (28.2)

Race
    American Indian/Alaska Native
    African American
    Unknown
    White

  1 (0.8)
17 (13.7)
  7 (5.6)
99 (79.8)

Weight,  kg 81.01 33.63

Body mass index  
    ≥ 30 

26.31 8.89
31 (25)

CrCl (Cockcroft Gault, mL/min  
 (n = 119)
   CrCl ≤ 30 mL/min 
   CrCl  ≤ 10 mL/min

65.2 38.4
18 (14.5)
  3 (2.4)

Pulmonary acute or chronic  
diagnosis
   COPD
   Asthma   
   Pulmonary fibrosis
   Prior ARDS
   Current ARDS
   Nitric oxide synthase pulmonary
   Acute respiratory distress
   Restrictive lung disease

112 (90.3)
    3 (2.4)
    2 (1.6)
    1 (0.8)
    1 (0.8)
    1 (0.8)
    2 (2.4)
    1 (0.8)

Admission directly related  
to COPD

21 (16.9)

Median IQR No. (%)

LOS, h (n = 124)
   24-72 
   73-143 
   144-216 
   217-287 
   > 288 

   LOS < 3 d 
   LOS > 3 d

       Subgroup administered VTE 
       thromboprophylaxis (n = 78)

91.5

100

112.3

131.3

49 (39.5)
39 (31.5)
21 (16.9)
10 (8.1)
  5 (4.0)

47 (37.9)
77 (62.1)

Any pharmacologic  
thromboprophylaxis (n = 124)   
   Agent (n = 78):
    He parin (5,000 units SC every 

8-12 h)
    En oxaparin (30-40 units SC daily)  

interchanged between agents
   
   Renal function (n = 78)
       CrCl ≤ 10 mL/min and received 

thromboprophylaxis with heparin 

Duration of hospitalization (n = 78):
    LOS < 3 d 
 
Location of care (n = 78)
    Medical critical care (n = 31)
    Medical ward (n = 93)   

 78 (62.9)

49 (62.8)

30 (38.5)
  1 (1.3)

  3 (3.8)

50 (64.9)

25 (80.6)
53 (56.9)

Mortality, overall
    Medical critical care patient   

12 (9.7)
      10

Abbreviations: ARDS, acute respiratory distress syndrome; COPD, chronic obstructive pulmonary disease; CrCl, creatine clearance; IQR, interquartile range; 
LOS, length of stay; VTE, venous thromboembolism.

therapeutic anticoagulation suggests 
that prophylactic anticoagulation is 
not warranted. 

Additionally, patients were ex-
cluded if length of stay (LOS) ex-
ceeded 14 days, if known or potential 
contraindications to thrombopro-
phylaxis existed, or if laboratory 
data that were needed to assess  
for contraindications were missing 
from the electronic data set. Known 
or potential contraindications  
included active hemorrhage, hem-
orrhage within the past 3 months, 
recent administration of packed  

red blood cells, bacterial endocardi-
tis, known coagulopathy, recent or 
current heparin-induced thrombo-
cytopenia, or a potential coagu-
lopathy (International Normalized 
Ratio > 1.5, platelets < 50,000, or an  
activated partial thromboplastin time 
> 41 sec).

Contraindications were conser-
vative in construct and were simi-
lar to the exclusion-based VTE 
checklist for the nonsurgical pa-
tient.31 The authors did not exam-
ine the electronic data set for the 
contraindication of epidural or 

spinal anesthesia, because neither 
is commonly used in the medical 
ward or medical CCU. The au-
thors also did not exclude patients 
with a creatinine clearance (CrCl)  
< 10 mL/min (a relative contrain-
dication to VTE thromboprophy-
laxis), although these patients may 
be at an increased risk for bleeding 
complications.32 

Endpoints and Measures
The primary endpoint of this study 
was the rate of any pharmacologic 
thromboprophylaxis (eg, ≥ 1 doses), 
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similar to the endpoint selected 
by other investigators.7-9,12,13,15,16 

Secondary endpoints included VTE 
protected time period on thrombo-
prophylaxis, therapeutic appropriate-
ness ratio for heparin and enoxaparin 
doses combined, and pharmacologic 
thromboprophylaxis rates according 
to level and location of care. 

Sample Size
Although data have been forthcom-
ing, at the time of study inception 
no studies documented the rate of 
pharmacologic thromboprophylaxis 
alone (defined as use of ≥ 1 dose of 
a pharmacologic agent) in patients 
with the VTE risk factor of respira-
tory disease.15,23 However, an aver-
age combined pharmacologic and 
nonpharmacologic thromboprophy-
laxis rate of 48.8% was determined 
from available studies.11,14 Although 
this percentage is an overestimate of 
pharmacologic thromboprophylaxis 
rates alone, this value was used to de-
termine a sample size for the cohort. 

About 122 subjects would be 
needed to provide 80% power and a 
significance level of < 0.05 to assess 
the hypothesis that pharmacologic 
prophylaxis rates at TVHS would 
exceed 60%. Additionally calcu-
lated was the sample size necessary 
to find a 20% expected difference in 
thromboprophylaxis rates accord-
ing to location of care (eg, medical 
ward vs medical CCU), the second-
ary endpoint. This sample size was 
calculated to be 180 subjects, or 
90 patients in each arm, to provide 
80% power and a significance level 
(2-tailed alpha) of < 0.05. Subse-
quently, up to 130 patients from each 
location of care were randomly se-
lected for study inclusion.

Data Analysis  
A chi square test was used to com-
pare groups on categorical variables. 

SPSS version 16.0 (SPSS Chicago, IL) 
was used for data analysis.

RESULTS
A sample of 3,762 hospitalizations 
for veterans with COPD, asthma, or 
acute, severe respiratory disease who 
received inpatient care in the medical 
ward or medical CCU were extracted 
from the data warehouse. 

Electronic Data Set
An investigator reviewed the elec-
tronic data set, and exclusion cri-
teria that could be ascertained 
electronically were applied. The 
primary reasons for exclusion were 
age (18.4%), potential coagulopa-
thy (14.5%), recent transfusion 

(14.6%), use of therapeutic anti-
coagulation (11%), or an extended 
LOS (7%). Less common reasons for 
exclusion were coagulation disorders 
(1.4%), heparin-induced thrombocy-
topenia (1.2%), recent hemorrhage 
(1.1%), or missing baseline labora-
tory values (3.2%). Subsequently, the 
potential sample of subjects declined 
to 1,018 (27%) hospitalizations. 
Of the remaining hospitalizations,  
46 and 972 were medical CCU and 
nonsurgical (medical) inpatients,  
respectively.

In line with the sampling plan, 
130 (13.4%) medical ward hospital-
izations were selected using a ran-
dom number generator. As the ICU 
sample was smaller than anticipated, 

Endpoint Definitions 
• Pharmacologic thromboprophylaxis ac-
cepted regimens:
     •   Heparin SC 5,000 units every 8 hours 

(institutional guidelines and  
supported by a meta-analysis)33

     •   Enoxaparin 40 mg SC daily for  
CrCl ≥ 30 mL/min

     •   Enoxaparin 30 mg SC daily for  
CrCl < 30 mL/min

     •   Fondaparinux 2.5 mg SC daily for  
CrCl ≥ 30 mL/min 

•  Appropriate (pharmacologic) thrombo-
prophylaxis is measured using 2 different 
ratios: the VTE protected time period on 
thromboprophylaxis ratio and the  
therapeutic appropriateness ratio 

•  VTE protected time period on (pharma-
cologic) thromboprophylaxis ratio: This is 
the ratio of the duration of drug exposure 
(hours) to the patient’s LOS (hours). The 
duration of drug exposure (numerator) is 
calculated by multiplying the number of 
doses and duration of drug effect (hours), 
because this reflects duration of treat-
ment efficacy. The denominator is LOS 
(hours) limited to those patients prescribed 
thromboprophylaxis. As described later, the 
heparin coverage period was standardized 
as an 8-hour period of coverage regardless 
of how it was dosed33

•  The VTE protected time period ratio ap-

proximates the Joint Commission ORYX 
measure of thromboprophylaxis, allowing 
receipt within 48 hours of admission to 
be counted as success but offers greater 
description.6 For example, if a patient 
was admitted for 3 days and pharmaco-
logic intervention was not initiated until 
almost 24 and 48 hours into the admis-
sion, the protected time period would be 
48/72 or 66.66% and 24/72 or 33.33%, 
respectively. Additionally, this calculation 
allows inclusion of patients regardless of 
duration of hospitalization. Limitations on 
LOS could also have profound effects on 
sample size

•  Therapeutic appropriateness ratio: This 
ratio is a proportion of patients who receive 
the correct dosing strategy (numerator) out 
of the entire sample. The correct dosing 
strategy is the number of subjects who 
receive the correct dose of pharmacologic 
thromboprophylaxis at the correct dos-
ing interval. Incorrect dosing is defined as 
overdosing or underdosing for renal func-
tion for enoxaparin. At TVHS, heparin CPRS 
orders recommend dosing every 8 hours.33 

Appropriateness calculations in the study 
consider every 12-hour dosing as inap-
propriate, although accumulating evidence 
currently suggests that the 12-hour dosing 
strategy may be appropriate3
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the convenience sample of all 46 hos-
pitalizations was used.   

Manual Chart Abstraction
Manual chart abstraction (n = 176) 
clarified physician/provider decision 
making (eg, some patients were not 
appropriate for thromboprophylaxis 
due to upcoming invasive proce-
dures), medical history that could 
not be extracted by ICD-9 coding 
(eg, recent non-VHA admissions for 
medical conditions that were con-
traindications to prophylaxis), and 
anticoagulation dosing. These exclu-
sions led to an additional 52 (29.5%) 
excluded hospitalizations. Reasons 
for manual exclusion included recent 
bleeding or at high risk for bleeding 
(18, 34.6%), incorrect classification 
as nonsurgical or elective admission 
(5, 9.6%), no diagnosis of lung dis-
ease (21, 40.4%), invasive procedures 
planned (4, 7.7%), treatment anti-
coagulant doses selected (4, 7.7%), 
or patient transferred to a non-VA 
medical facility due to acuity level  
(1, 1.9%). One patient was excluded 
for multiple reasons. 

Baseline Demographics 
The sample was an elderly, male 
(98%), white (79.8%) cohort (Table 
1). No patients were aged < 40 years. 
Racial information was missing for 
5.6% of the patients. The chief pul-

monary diagnosis was COPD, and few 
patients had new onset, acute, severe 
respiratory disease (3.2%) prompting 
admission, because pneumonia was 
not included as a qualifying diagno-
sis. Median body mass index (BMI) 
was 26.31. The median LOS was  
3.8 days for the overall cohort and 
4.1 days for those receiving phar-
macologic thromboprophylaxis,  
although for the latter group a larger 
proportion of patients were hospi-
talized for < 3 days. Renal function, 
according to endpoint definitions, 
was for using enoxaparin as the ap-
propriate strategy for thrombopro-
phylaxis for the majority (97.5%) of  
hospitalizations.

Primary and Secondary Endpoints
Of those receiving pharmacologic 
thromboprophylaxis, heparin was 
prescribed most often (62.8%). One 
patient received both heparin and 
enoxaparin during a single hospital-
ization. 

Pharmacologic thrombopro-
phylax is  was  more  common 
in the medical CCU subgroup 
(80.6%) compared with the non-
surgical patient (56.9%). Phar-
macologic thromboprophylaxis 
was used in 62.9% of patients  
(n = 124). However, the therapeutic 
appropriateness ratio was reduced to 
58% of the entire sample (n = 124), 

because 6 patients of the cohort re-
ceiving thromboprophylaxis (n = 78) 
were prescribed suboptimal doses: 
Specifically, 1 patient was underdosed 
and 1 overdosed when prescribed 
enoxaparin (2, 2.6%). Four patients 
(5.1%) received underdoses of hepa-
rin, based on institutional guidance. 
For those prescribed pharmacologic 
thromboprophylaxis, the VTE pro-
tected time period ratio was 82.8% 
(Table 2). Overall inpatient mortal-
ity rate was low (12, 9.7%). Most de-
ceased patients were managed in the 
medical CCU (10, 83.3%) and did 
receive pharmacologic thrombopro-
phylaxis (10, 83.3%).  

DISCUSSION
This study demonstrated moderate 
rates of VTE pharmacologic throm-
boprophylaxis, because 62.9% of 
nonsurgical patients with respiratory 
disease who were hospitalized for var-
ious reasons were prophylaxed with 
either SC heparin or enoxaparin. This 
rate represents active clinical decision 
making, because there was no indica-
tion to prescribe anticoagulation at 
therapeutic doses. As expected, phar-
macologic thromboprophylaxis was 
more common in the critical care 
subgroup (80.6%) compared with 
the nonsurgical patients (56.9%). Al-
though the study did not meet the in-
tended sample size for this subgroup 
analysis, results were statistically sig-
nificant for location of care (P = .014) 
and may be beneficial for future study 
design by other investigators.

As early studies of nonsurgical 
and critical care patients document 
≤ 40% of patients receive pharma-
cologic thromboprophylaxis, this 
study’s performance seems bet-
ter.7,12,21 Recently, VHA investigators 
Quraishi and colleagues seemed to 
document similar findings. Al-
though 63% of medical patients at 
the Dayton VAMC in Ohio received 

Table 2. Venous Thromboembolism Protected Time Period on 
Pharmacologic Thromboprophylaxis (n = 78)

Median, % IQR, % No. (%)

Therapeutic appropriateness ratio

VTE protected time period, h 
   < 25 
   25 ≤ 50
   50 ≤ 75
  ≥ 75
  ≥ 90

82.8 48.5

       (92.3)

    6 (7.7)
  14 (18)
  14 (18)
  44 (56)
  31 (40)

 Abbreviations: IQR, interquartile range; VTE, venous thromboembolism.
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appropriate pharmacologic thrombo-
prophylaxis, this value must be tem-
pered by the proportion of subjects 
receiving therapeutic anticoagulation 
(5.4%).18 

Similar to this study’s results, re-
cent studies of nonveterans document 
pharmacologic thromboprophylaxis 
rates of 41% to 51.8%, 41% to 65.9%, 
and 74.6% to 89.9% in patients with 
respiratory disease, nonsurgical pa-
tients, and critical care patients, re-
spectively. Although findings seem 
similar to this study’s results, adjust-
ments in estimates again must be 
made, because these estimates in-
cluded patients on therapeutic anti-
coagulation.12,14-16 This study’s results 
found that 58% of the patient cohort 
met the therapeutic appropriateness 
ratio, because they were administered 
pharmacologic thromboprophylaxis 
and received correct doses at indi-
cated dosing intervals. 

Because stringent exclusion crite-
ria that minimized use of pharmaco-
logic thromboprophylaxis in patients 
at risk for bleeding were applied, a 
higher rate of use was expected. This 
difference between expected and ac-
tual rates likely occurred because pa-
tient care is individualized and not all 
factors can be readily assessed in an 
observational study using retrospec-
tive data. 

Additionally, for patients who re-
main ambulatory or have an invasive 
procedure, thromboprophylaxis may 
be appropriately delayed past the first 
24-hour window of therapy or even 
temporarily interrupted. Subsequently, 
the measure of thromboprophylaxis 
initiation within the first 24 to 48 
hours of admission was not elected. 
Instead, an alternative endpoint of 
VTE protected time period on throm-
boprophylaxis was selected. When 
thromboprophylaxis was used, the 
median period of protection was 83% 
of the time period hospitalized for this 

subgroup. Standardizing to a 7-day 
period, a VTE protected time period 
of 83% is coverage for 5.81 days. This 
would support the Joint Commission 
ORYX measure that allows for the re-
ceipt of thromboprophylaxis within 
48 hours of admission to be counted 
as a success.6

Unfortunately, the authors did not 
assess whether mechanical throm-
boprophylaxis was provided to the 
remaining one-third of patients not 
receiving pharmacologic thrombo-
prophylaxis. As a result, the complete 
data set is lacking, which would doc-
ument whether the Joint Commission 
measure of ≥ 95% of the time was 
achieved. Therefore, the claim that 
TVHS is a top performing hospital for 
this ORYX measure cannot be made. 

Although this study demonstrated 
a low mortality rate, this rate was 
not selected as a measure of interest, 
since one meta-analysis has dem-
onstrated no mortality benefit from 
VTE thromboprophylaxis.4 Although 
in-hospital mortality may be an ap-
propriate measure for critical care 
patients, most of the study patients 
did not meet this criterion.21 Last, 
mortality should be assessed no ear-
lier than 30 days from admission.17 

Subsequently, statistical assessment 
and conclusions from this measure 
are not relevant.

LIMITATIONS
A number of limitations hindered the 
generalizability of the results. This 
was an observational study using 
retrospectively collected data. The 
sample was narrowed to those with 
chronic respiratory disease, which 
has been less studied and typically 
examined in concert with acute 
processes, such as pneumonia. The 
demographic was primarily white 
males. The BMI of subjects enrolled 
in this study (26 kg/m2) was lower 
than the BMI of nonveteran subjects 

with COPD (28.6 kg/m2), nonvet-
eran subjects with COPD and VTE  
(29 kg/m2), or veteran nonsurgical 
patients receiving thromboprophy-
laxis (29 kg/m2).18,34,35 

The exclusion criteria resulted in a 
73% reduction in the cohort and se-
verely limited the number of medical 
critical care patients included. How-
ever, the problem of a small cohort 
was anticipated. 

Other researchers conducting 
a prospective VHA thrombopro-
phylaxis study found only 7.6% of 
veterans screened were eligible for 
enrollment, although 25% of sub-
jects were anticipated by chart review. 
Two of the 3 primary reasons for trial 
exclusion were indication for thera-
peutic anticoagulation and contra-
indications to heparin (other than 
thrombocytopenia), and these were 
also primary reasons for exclusion in 
this study.30 Subsequently, the cohort 
appropriate for thromboprophylaxis 
in VHA seems relatively small. 

Additionally, mobility is difficult 
to judge in a chart review. Day-to-day 
clinical assessments of mobility lead 
to individualization of care, including 
delayed initiation and timely termi-
nation of thromboprophylaxis. It is 
also possible that a significant por-
tion of the patients had mechanical 
thromboprophylaxis, because they 
may have had an unrecognized risk 
factor for bleeding or patient prefer-
ences were considered. Last, some 
veterans may have classified as pallia-
tive care, and VTE prophylaxis may 
have been omitted for comfort care 
purposes.32  

This study was not designed to 
evaluate the Padua Prediction Score, 
which categorizes risk and ration-
alizes use of thromboprophylaxis 
for nonsurgical patients.3 This 
tool eliminates many of the estab-
lished risk factors for VTE, includ-
ing COPD, which was a qualifying  
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diagnosis for inclusion in this 
study.1 It is not clear how the Padua 
Prediction Score would categorize 
the inpatient veteran population. 
Veterans clearly have poorer health 
status, more medical conditions, 
and higher medical resource use 
compared with the general patient  
population.25 

Veterans with COPD have a higher 
comorbid illness burden than that of 
veterans without COPD.36 Chronic 
obstructive pulmonary disease is as-
sociated with VTE development, and 
when VTE develops in patients with 
COPD, mortality is greater than that 
of patients without COPD.37,38 VTE 
mortality may be related to an in-
creased likelihood of fatal pulmonary 
embolism.39 Therefore, the authors 
recommend that VHA conduct stud-
ies to examine the Padua Prediction 
Score and potentially other RAMs that 
include COPD subjects, to determine 
what tool should be used in VHA.32 

The authors also recommend 
that VHA evaluate how to improve 
thromboprophylaxis care with time-
based studies. Since manual extrac-
tion to determine study inclusion 
was a time-consuming process, this 
time frame likely was a barrier to 
physician implementation of phar-
macologic thromboprophylaxis. 
Therefore an electronic tool that 
serves as a daily reminder for subjects 
calculated as high risk for VTE but 
low risk for bleeding may improve 
clinical outcomes. 

CONCLUSIONS
Overall, about one-third of patients 
did not receive potentially indicated 
pharmacologic thromboprophylaxis 
on the medical wards. Use of phar-
macologic thromboprophylaxis in 
medical CCU patients was robust 
(80%). Doses and dosing intervals 
were appropriate for > 90% of pa-
tients, and therapy clearly was started 

early and continued for much of the 
at-risk period, as the VTE protected 
time period exceeded 80%. Although 
computerized tools were limited, the 
authors feel their modest pharma-
cologic thromboprophylaxis rate is 
related to the facility’s teaching hos-
pital affiliation or the provider mix, 
because TVHS is one of the largest 
VA cardiology centers in the U.S.7,8,13 

As it was challenging and time 
consuming to locate eligible subjects, 
it may also prove difficult for the ad-
mitting physician to have the same 
luxury of time to look for specific at-
risk diagnoses in the medical record 
and evaluate for exclusions to ther-
apy. If electronic alerts and reminder 
tools were included in clinical phar-
macy inpatient templates, the authors 
believe the frequency of pharmaco-
logic thromboprophylaxis would fur-
ther improve in the facility. Also, the 
authors encourage VHA researchers 
to further evaluate VTE prophylaxis 
RAM, the role of daily electronic re-
minders, and tools to calculate VTE 
and bleeding risk.    ●
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